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e Preface

Some general background for this program of study is appropriate to heln

A

..: .

}:ﬁ the reader understand the context of this portion of the entire venture. In

S

f:. 1981, the Director of Manpower and Organization of Headquarters United States :

’ Air Force requested research help in the area of organizational structures.
- Essentially, the request sought firm guidelines on advantages and disadvan-

: tages of various alternative structures and methods of nrganizing neopia for
mission accomplishment. In particular, the request appeared geared toward the
study of non-traditional organizational structures that might accomnodate
manpower savings or at least spread selected scarce resources most effi-
ciently.

An underlying factor which compounds the problem in the study of organiza-
tional structures in the Air Force is chanqges which occur in the shift from
peacetime to wartime operation. 0On the surface the shift may appear small;
however, moving the focus from being prepared to defend the United States, to
a more overt action of defending the United States and her interests has dra-
matic impact on structural decisions. While a primary concern during peace-
time is efficiency, a necessary goal during wartime is effectiveness. The
efficiency motive is driven by the Department of Defense's obligation to

operate within a minimum budget, to include human resources. Historically, we

know the size of our armed forces swells during protracted engagements.

Additionally, as technologies change, methods and locations from which we ?]
conduct war change. History also demonstrates that our goals are often as :
much politically as military motivated and thus influenced. These factors ';

(technology, environment, human resources and goals) and the change that ]

ii o

..... - tatacal

PSR PRERE SR RN A5 TR U5 D IR SR A S A -



4'..“'I.J
XN
oA

ox,

i
‘.l

'.P.JA
A,

[
.,

P

LA AKX
«

1
4 %y &

IRV |

v
1

A
"')
PLYSA

NN
- 1

4 _'l 4 %

v -~
? 0,

.
o N

et
KPR

N

P4
ShH% 5%

k’ .’..l

g .l. .-‘ 'l. '- .

OO,

F I
N

I:’l’l LAy

7

B

) ¥
Y

%

occurs from peacetime to wartime compound the problem of determining aporopri-
ate structure. Indeed, an emergency situation is not a time to beqin changing
working units and relationships; the literature has long explained the turmoil
created by simple organizational changes. Structural change is not the type
of issue to face in such an inopportune time.

With that framework, the Leadership and Management Development Center
research staff began design of a series of interconnected studies to define
the elements of the problem, develop complete methods for capturing relevant
data, determine appropriate analysis methods, and find ways to put the knowl-
edge into a useable format. The initial step in the process began with inde-
pendent study of organization theory concepts. While the staff was building
expertise, initial studies hy Air Command and Staff College students were
begun under our advisement. Two of the initial papers were concerned with
analytical attempts to understand the dynamics of matrix (a structure reported
to be effective in use of scarce resources, but one nearly devoid of data-
oriented study). The third served to help define "non-traditional" organiza-
tignal structures. At the same time LMDC researchers and consultants began
extensive work with a major research and development organization that used
matrix management. Although much of the work was not conducted within the
context of a pure research design (the relationship was driven by LMDC's
expertise in management consultation), the experience over a three year neriod
has brought greater understanding in the workings and frailities of a matrix.
Additional papers are underway this acadenic year and will include an annota-
ted bibliography and a framework for evaluating structures.

More directly related to the issues, IMDC held a workshop on organiza-

tion structures in January, 1983. The purprs2 of this workshop was to

|
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determine the best way to study existing or hypothetical structures. Partici-
pants included organization theorists from academia as well as the USAF. The
group was successful in determining an appropriate initial step for field
study.

With the expertise of Dr. Dick Daft, Or. Ed Conlon and Major Larry Short,
we began pilot research during the summer of 1983. These data are the focus

of this technical report. Considerable knowledge of the workings of Air “orce

organizations was gained and insights were disclosed within the context of two
models. These insights and familiarization with Air Force structure, qoals,
technology, human resources, and environment set the stage for a more defini-
tive follow-up which will move us one step closer to our goal.

Much of what is written here may seem like "nothing new" to those within
e 1zh of the major functional areas studied. These data have come from peers
of the readers whose purpose was to tell it to us "as it is." The contribu-
tion comes from framing the data in models so that generalizations or quide- P
lines may be built. In fact, we hope that there are many expressions of

“nothing new" from our accounts. This speaks to the validity of the data

capturing method. The keys to this effort are the manner in which these
data are tied together and in the next research effort.

We wish to thank USAF/LEY, TAC/LE, ATC/LE and commanders from the unnamed
bases that allowed us to work in their organizations during this past summer.
We pay tribute to these commanders who care enough about the Air Force to con-
tribute to research to help decision makers in their efforts to make the Air
Force an even better organization. Perhaps these commanders' willingness to
contribute is best reflected by the overwhelming support provided by those
selected for interviews. Those interviewed were impressive in their

professionalism, knowledqge, and concern for their organizations.
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Appreciation is also due several other people. I would like to thank Drs.

Daft and Conlon for their efforts which often exceeded the requirements of

PR
)

their contracts. We received a bargain in talent, enthusiasm, and research

capabilities. Major Larry Short's broad range of research skills and experi-

i b

ence also contributed heavily to the study. His expertise was critical from
the design of the study to completion of the final report document.

Finally, we all appreciate the patience of those above us in LMDC and

Y S e T S )

HQ USAF/MPM who allowed us the time necessary for an effort of this magnitude.
We sincerely believe we are considerably closer to providing the Air Force
with solid foundations upon which to aid commanders in the design of their

organizations.

-s

JEFFREY S. AUSTIN
Program Director
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o CHAPTER ONE

1::1

F BACKGROUND

_.I

o

o Recent research literature indicates a great deal of information has
A0y

emerged in the past ten years concerning various non-traditional approaches tn

iﬂ designing organizations (see, for example, Daft, 1983). This interest has
iﬁ been sparked by an increased awareness of the environment and its affect on
\n. human resource management. Interest within the Air Force over the past few
?f years has been highlighted by the numerous requests for research studies to
;EE investigate more efficient and effective ways of utilizing neople.

e The growing practice of using non-traditional organization structures is
driven by the need to cope with rapidly changing technologies, unique cus-
tomer requirements, and the need for multi-disciplinary teams to solve com-

« plex problems. Other key factors include financial and human resource

;h constraints which impel managers to organize and utilize people in the most

s

'2: efficient way. Thus, changes in the political, social, and economic environ-

= ments of organizations, coupled with the high rate of technological change,

:S produce a turbulent environment. In this environment, an organization

%S striving to maintain a dynamic relationship with forces in the environment

%? finds it cannot substantially reduce the risks and uncertainty under which it

5;2 must operate. The consequence has been growing concern with developing struc-

3; tural forms in the organization that will adapt more easily (Davis, 1979),

;" - The Air Force has also become concerned about these issues. The purpose

'Ez of this paper is, therefore, tn document the results of a pilot research

’;; project designed to begin studying the intricacies of organizational struc-
;: tures within the Air Force. It is designed to set the stage for a methodicea’
) 2 program of study on structural issues.

-
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Air Force Perspective of Organization Structure

Functional grouping has been the traditional Air Force approach for many
years. Air Force Requlation (AFR) 26-2, Organization Policy and Guidance
(1982) emphasizes that the most effective functional groups are made up of
funrtions that have a common goal. Additionally, AFR 26-2 requires that each
part of a functional organization (1) be directed toward achieving a mai~»
goal; (2) constitute a logical, separable field of responsibility; (3) ha 2
clear-cut charter that is definite in scooe, purpose, objectives, and g» 80!
achieve, with a single commander, supervisor, or staff memher in full ch .
(8) cover all the demands of a function that are closely related and consti-
tute a complete entity; and (5) have easy, workable relationships with other
parts of the organization, but with natural, definahle divisions among them.
Thus, USAF principles, objectives, and policies clearly indicate functional
grouping is to be the predominant form of organization structure. However, in
an organization as large and complex as the Air Force, the functional approach
does not always apply, and variations or alternative approaches can be more
effective.

Alternative techniques of structuring organizations evolve both in
response to forces in the environment (external) of the organization and to
needs internal to the organization (Davis, 1977). Typical external forces
which can drive an organization to change its structure are competitor's
actions, customer requirements, financial constraints, and scientific and
technological knowledge. Internal pressures for change may be change in
strateqy or goals; change in tasks; change in psychological characteristics of

its members (Lorsch, 1977); need to produce new, different, and more effective
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authority and work patterns; and redoing of basic orocedural rangements
igl (Brown, 1979). New and different types of organization desiaqns oriented sway
from functional grouping are continuously evolving, Ad hoc structures sarn s

project or product grouping, matrix, parallel, consolidation, collegisl,

- committee are being used today to facilitate response to internal ani extern:!

= 1
J:f: pressures, 1
’-.'.‘, j
.. Ragardless of the organization design, it is imooirtant to realize the

basic objectives of the Air Force organization as outlined in AFR 26-2. Thes:
are (1) to maintain a structure that operates effectively with the least ]
expenditure of resources; [?) to standardize the organization structures as
nuch as nossible; (3) to keep nace with technological advances, changing mis-
iﬁ sions, and concepts of oneration; (4) to streamline the decision-making pro-
:5 cess; (5) to ensure that the nrganization of improvements in one part of the
Air Force are applied elsewhere, when applicable; and (6) to develop organiza-

ey tinonal namenclature that has precise meaning throughout the Mir Force.

IPSD B S

4 USAF/MPM (Heednuarters, United States Director of Air Force Manpower and

Jrganization) has rejuested studies be conducted to investigate non-traditional

,? methods of Oorganizing peonle and skills. According to a letter from MPMO, dated

“Tne Air Force does not have a canability to make an objective, a
. priari comoarison of the advantages and disadvantages of alternate
e techniques of nrijanizing and utilizing oeople to accomplish mission
. roaquirements
: Subsenquently, the Leadersnin and Management Nevelopment Center (LMDC) at
Mavwell AFB AL nas initiated studies to address this problem. This naper

repnrts on the issue of Jeveloping a methodnlogy for addressing this long

term assignment,
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S Organization Structure Issues

The structure of an organization is reflected on the orgarization chart.
The organization chart represents a number of underlying activities and pro-
cesses within organizations. The key components in the definition of organi-
zation structure include (Child, 1977; Daft, 1983):

1. Organization structure describes the allocation of task and resoons: -
bilities to individuals throughout the organization. The structure
also specifies tasks and degree of specialization.

2. Organization structure designates formal reporting relationships,
including the number of levels in the hierarchy and the span of

control of managers and supervisors.

3. Organization structure specifies the grouping together of individuals
into departments and the grouping of departments into the total orga-
nization.

4. Organization structure includes the design of subsystems to ensure

effective communication, motivation, and coordination of effort in

both vertical and horizontal directions. Examples of subsystems

.
R LA
Po I S

PR

include rules and procedures, performance appraisal, plannina and

a0
ro.

budgeting systems, liaison positions, teams, and task forces.

The Importance of Structure
When structure fits the needs of the organization, it is hardly noticed.
The division of labnr, the allocation of resources, the grouping of depart-

ments, formal reporting relationships, and systems for information and coordi-

« a
.
ate’ate
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e e e

nation are in alignment and the nrganization achisves its performance object-

» N

,
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jives, When structure is correct, both managers and employees are satisfied
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with working relationships. However, *%en organization structure is incor-
rect, when it is out of alignment with organization needs, one or more of the

following problems may appear (Child, 1977; Duncan, 1979).

innovatively to environmental changes. One important reason for lack of

response is that employees are focused on needs within their department, hence
coordination across departments is not achieved. Organizational responsive-
ness requires that the organization react as a coordinated whole, and depart-
ments must cooperate with one another. 1In addition, the structure should
allocate resources to scan the environment and to plan for anticipated
changes.

When structure is incorrect, too much conflict will be evident. Depart-

ments may be pursuing goals that are at cross purposes. Individuals may be
under pressure to accomplish departmental goals and to avoid cooperation with
others. When people meet at the interface between departments, they may dis-
agree about procedures and required tasks. The organization has not been
structured in a way to deal with conflicting goals and priorities within the
organization. The organization should be structured into a compatible set of
objectives and oriorities.

When structure is incorrect, managerial decision making may be delayed or

lacking in quality. Managers at the top of the organization may be overloaded

with decisions because the hierarchy funnels too many problems to them. The
delegation of responsibility to lower levels may be insufficient. Another
prohblem is that information may not reach the correct people. Necessary

information is not transmitted to the people in the best position to make the

.......
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j}:; decision. The absence of information from around the organization may reduce
,i decision quality. Also, decision makers may be seqmented., The organization
’ . . . - . o - .
::: structure may not integrate diverse interests into tnhe decision making pro-
o
LACH
e cess.
‘ 3 When structure is incorrect, emplnyee motivation 21d morale may be
P depressed. Within the organization, employees may be'ieve that decisions are
&
DN . . .
RN inconsistent and arbitrary. Employees are alsa subject to competing nrec - ~aog
A
N ’:.
from different parts of the organization. Employees and superyisors mav e
f:{ to leave their jobs to obtain narts or tools Airectlv from onner depa~tments
‘D ‘l
N~ . . . LI
jk; because tneir support systems are not adequate. Finally, employees may nar-
~
-
- f ceive they have little responsibility, advancement ornsortunity, or recouni<ion
e when structure is incorre-t.
N When structure is incorrect, resource utilization may be uneven. In some
(" departments, the orqanization may have excess resources. People, equipment,
NN or facilities may not be fully utilized in the accomp'ishment of oraaniza-
AN
:-: tional tasks. In other departments, resources will be insufficient. There
N
) are not enough people, equipment, or facilities to accomplish high priority
jQ’- tasks. The division of labor and allocation of resources to reflect organiza-
v
T tional tasks and priorities is a primary function of structure, and too few or
\"’ too many resources indicatas a structural deficiency.
:kf: When structure is incorrect, the organization will not achieve performance
j}; goals. Performance deficiencies will be felt in various ways: specific
T targets are not met or peonle associated with the organization feel it should -
S
- be doing better on a variety of dimensions. The sense of performance defici-
‘:;~ ency may be caused by too much conflict, slow response to external changes,
.
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poor decision making, low morale, or poor resource utilization, all of which

may have their roots in the incorrect organization structure. Managers and
employees often can overcome structural deficiencies through commitment and
hard work. But when structure is severely out of alignment with organiza-
tional needs, the eventual outcome will be reduced organizational performn-

ance.

Sources of Structural Variation

This section of the report presents a framework for understanding organi-
zation structures. The framework, adapted from Galbraith (1973; 1977), views
structure as highly interdependent with a number of additional organizational
characteristics. Like most modern perspectives on organizational design,
this framework sees the structure utilized by an organization as a variable
aspect of the organization's strategy. More specifically, the choices of how
an organizational unit should be structured are part of the general strategic
decision process and cannot be made independently of decisions regarding the
organizations goals, the technology used to pursue those goals, the environ-
ments in which the organizanization will function, and its people. The
structure utilized by an organizational unit depends (or should depend),
therefore, on other aspects of the corporate strategy. Galbraith identifies
four such elements which are (1) goals and objectives, (2) environment, (3)
human resources, and (4) technology. The network of interrelationships is
shown in Figure 1.

The goals and objectives are determined, in the case of the Air Force, by
a unit's mission. For example, a goal common to Tactical Air Comnand (TAC)

flying wings is the ability to deploy (i.e., move base of operations) to
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anywhere in the world within a particular time frame with no loss in opera-
tional capability. A goal of Strateqic Air Command (SAC) wings is to have a
specific number of aircraft mission ready (i.e., armed and ready to fly)
within minutes of an alert. A goal of Air Training Comnand (ATC) with respect
to flying missions is to provide initial training for all pilots and other
flight crew members at a rate determined by the manpower needs of the Air
Force. Structures are adaptations to the demands placed on an organization.

SAC, for example, requires a relatively small proportion of aircraft in
any particular wing to be on alert. For this reason, among others, those air-
craft currently on alert are typically "self contained," meaning that they are
serviced by a set of resources (i.e., plant, people, and equipment) that are
not shared with aircraft not on alert. I[f one were to begin to increase the
required number of aircraft on alert without increasing the resources avail-
able, at some point the self contained structure would become infeasible and
another structure would replace it.

The environment of an organizational unit consists of those elements out-
side of its boundaries with which it must interact. For example, Air Force
maintenance units are dependent on units outside the maintenance function for
spare parts. These parts suppliers are a critical aspect of the unit's
environment. The availability of parts, the procedures used to obtain them,
and the time frame for delivery can all affect structure. The more compli-
cated the procedures for obtaining parts, the more likely one would find a
specialized role or office inside a maintenance unit interfacing with the

- supply environment.
Human resources are the manpower pool from which the unit must draw.

Important aspects of this pool include the level of skills, and the level of |




training and motivation. For example, military maintenance units must cope
with a work force that may completely change every three to five years. 7o
the extent that this implies the need to train new people, the span of control
may be narrowed to facilitate such training and to prevent costly errors.

The technology of a unit consists of the array of operations necessary to
conduct the unit's mission, the particular means by which each operation is
performed, and the deqree of interdependency among each operation. The latter
notion, interdependency, places important limitations on structure. Ais a gen-
eral rule, it is not desirable to structurally separate the performance of
tasks that have complex interdependencies with one another. It might be
better to have a single work unit perform the entire task than to face the
problem of communicating a large set of complex contingencies.

Organizational structures can be critically evaluated with regard to how
well they are adapted to the environment, technology, goals, and human
resources with which they must function. Because these interrelationships are

often complex, there is no clear cut set of rules governing such adaptation.

For a particular situation, however, it is possible to examine the existing

structure as a response to the demands and constraints placed on it by the
four factors. It is also important to consider the general framework that

structures have historically followed.
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Description of Structural Alternatives

The structural allocation of responsibility, division »>f labor, and
grouping of departments within organizations typically fallow nne of four
structural forms. These structural forms are reflected in the design nf the
organization chart and are typically identified as follows:

Pi- 1. Functional structure. Also called centralized or line and staff

i.l structure. People and departments are groused together by common

functional activity.

2. Program structure. Also called product structure, decentralized

1

. structure, self-contained units, or structure for self-sufficiency. .
ES People and departments are grouped together by proqram, pnroduct, or i
\éz geographical area. i
\J 3. Hybrid structure. Part of the organization has a functional structure i
‘;5 and part has a product structure to gain advantages of each. ;
‘ij 4, Matrix structure. Product and functional structures are implemented ]

. simuitaneously and overlay one another. This is a complex form of g
EE structure used only for unique circumstances. ;
FE fach form of organization structure serves a distinct purpose and has advan-

f: tage< and disadvantages for the organization. A specific structure should be

»

PE adopted based upon advantages for the organization's specific needs. Examples

'*é of each type of structure and their strengths and weaknesses are discussed

= below.

T

ok

;i Functional (Centralized) Structure

o A hypothetical example of a functional structure for one organization is

vﬁ: in Figure 2. Emplcyees are grouped together by functional activity. A1l
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maintenance people are located within respective maintenance departments,

S

'-
»

operations people are within the operations groups, and so on. This
organization is centralized because the point at which the functinng converge
is at the top of the organization. Major decisions and issues are resalved hy
the wing commander. This structure often has extensive subsystems in the forn
of rules, policies, budgets, planning, and appraisal systems to assist the
commander,

Advantages. The functional form of organization offers a number of advan-

tages:

1. Efficient use of scarce resources. Common activities are qgrouped
together so that the available skills and resources can be allocated
to meet demands with greatest efficiency. Employees are pooled and
can be assigned to a variety of jobs. No duplication of personnel or

resources are required.

N
.

In-depth skill development. Specialists have many training opportuni-
ties to deepen their experiences within the function. Promotion is
based on functional skilils.

3. Employees identify with functional departments and functional goals.
They wish to excel at functional activities. Functional goals and

activities receive oriority.

208
*

!
o

Rules, regulations, nlanning, and schedules are used for coordination
and control. Departments thus can work somewhat autonomously and
still achieve organizational goals.

Disadvantages. The functional organization may also contain certain

S problems and disadvantages for the organization:

tff 1. Slow response time to environmental changes. The functional arqaniza-
e

»fiﬁ tion structure tends to be locked into one mode of behavior and major
'

5:; changes that require coordinated effort are difficult to implement.
L:«:
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2. Decisions may pile on top, causing overload €or top managers. This is

A d o dod s

especially true for decisions that require coardination acrass func-

= tions, or when adequate planning, scheduling, and information systems

. are inadequate.
\:;
. 3. Poor interdepartmental coordination. Employses identify with their
\-.
[ S . . .
e own departments and are reluctant to compromise with other functional
. departments. Task forces, liaison personnel, committees, and -t .

face-to-face devices may be needed to help achieve coordinat
horizontally across departments,

4. Employees have a restricted view of organizationel goals. Emnloyees

identify with their functional goals, so decisions and activities :

within functional departments may be at cross purposes with overall ;
organization qoals. é

Context for Functional Structure. Based upon the discussion of variation |

in structural contexts, the functional form of organization works best in the ;

following situations:

1. When the overall organization task and technology are predictable,

definable, independent, and routine.

E
;
[
)

2. When environmental demands placed upon the organization are consistent,

'-'-',‘
Pl
sa i

.
o

stable, and predictable.

0
Py
-

.
PR

3. When the efficient use of internal human and physical resources is a
major qoal of the organization.

4. When employee training, competence, and specialization is important to

»

b
R
e

the accomplishment of organizational outcomes.
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Program (Decentralized) Structure

The program form of structure grouns employees by desired organizational
outcome rather than by functional activity. Figure 3 illustrates a hypothet-
ical program organization. The wing is divided into three self-contained
units. Fach unit is independent because it contains all necessary functions,
This structure decentralizes decision making to a l2vel beneath the wing com-
mander. The functional activities converge on the organization chart at the
flight level where major problems and decisions are made. Another example of
progran structure is in Ffigure 4. This figure is representative of a hypo-
thetical product division. FEach program is self-contained with respect to the
engineers, manufacturing, comptrollers, and contracting personnel needed for
systems acquisition and develooment.

Advantages. Some of the advantages of the program or decentralized form
of structure include:

1. Suited to fast change. Each self-contained unit is small, and employ-
ees have easy access to one another across functions. Units are
mobile and flexible because they are small in size, have efficient
coordination, and are independent of ogne another.

2. Conflict across functions is minimized. Employees identify with the
overall program and readily cooperate with other functions to accom-

plish program outcomes.

oo 8 AR
s’xfk{ Tetets, L

3. Organizational goals take precedence over limited functional goals.
: Employees focus on achieving the goals of the program or the flight.
ﬂt, Disadvantages. Somz of the weaknessas of the program or decentralized
:E: form of structure are as follows:
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1. Duplication of ra2sources across units. The pragram organization
requires a larger amount of personnel and physical resources to make
each unit self-sufficient.

2. In-depth competence and technical specialization is lost., FEmployees
have fewer opportunities tn speciclize, and they tend to become
generalists. Employees may work across a number of functions within
each self-contained unit.

Context for Program Structure. The progran form of craanizatinn «arts

best in the following circumstances:

1. 0Overall organization task and technology are interdependent acrasss
functions and demand extensive coordination.

2. The environment is unpredictable and unstable. frganizations must
respond to unexpected demands and chanages.

3. The organization is large enough that sufficient resources are
available to assign to self-contained units.

4. Goals of flexihility, immediate response, and coordinated effort are

more important than goals of efficiently using internal resources.

Hybrid Structure

The hybrid structure contains elements of both functional and program
structural forms as hypothetically illustrated in Fiqure 5. Certain depart-
ments are structured into self-contained units while others are grouped by

function and report to the wing commander. The product groups are not com-

pletely self-sufficient, and contain only those activities that require a high

level of coordination and adaptability. The departments that are grouped by
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function typically have stable demands and require in-depth training and

specialization for employees.

Advantages. The advantage of the hybrid structure over program and func-

tional forms are as follows:

1.

The organization is able to meet the needs for adaptability and coor-
dination among a subset of departments without having to assign every
functinnal activity to the programs.

The organization can achieve efficiencies in the use of fun~tigna’
resources in those parts of the organization that are stable and

independent.

Disadvantages. Disadvantages of the hybrid form include:

1.

The overall mission of the organization may be unclear. Parts of the
organization are structured to encourage coordination and flexibility,
and other parts to emphasize efficiency and stability.

The organization will need structural mechanisms to coordirnate the
functional and program areas. Liaison relationships may be needed to
ensure that the functions provide the appropriate services to the

product groups.

Context of Hvbrid Structure. The hybrid structure is typically used in

circumstances slightly different from program and functional structures:

1.

The organization is large enough so that sufficient resources are
available for partially self-contained units, yet small enough to need
efficiencies in certain functional areas.

The organization has two distinct task requirements: one set of tasks
that are less routine and require extensive coordination, and one set

which are routine and relatively independent.

LWL e . F
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3. The organization experiences two distinct goals Lo meet environinental
demands. One goal is for flexible, adaptable respanse to achieve
effective outcomes, and the other goal is for the efficient use nf

certain functional resources.

Matrix Structure

The matrix structure is unique bdecause it incortorates both functional and
program lines to authority simultaneously as illustrated in Figure 5, The
matrix structure is different from the hybrid structure, although both struc-
tures try to accommodate both program and functional needs. The hybrid struc-
ture, as described above, organizes one part of the organization into a pro-
gram structure and another part into a functional structure. The matrix form
of structure, by contrast, utilizes both structures simultaneously in the same
nart of the organization. Thus, many employees experience a dual line of
authority: they report to one boss who is in charge of a function and to
another boss who is in charge of a program. The outcome is an organization
desiqned to do two things simultaneously for every department: (1) achieve
efficient use of personnel and physical resources through the functional

hierarchy; and (2) achieve adaptability, coordination, and progran qoals

through the program side of the hierarchy.

A hypothetical use of the matrix structure in the Air Force Systems Com-

N A
TN S T A RPN}

“- mand (AFSC) is illustrated in Figure 7. Each program office is designed as a

0

2
a

self-contained unit. The program office is responsible for coordinating

resources to complete program objectives. However, supervisors within each

st &

program also report laterally to a functional director. The functional direc-

tor is responsible for personnel training, performance appraisal, technical

21
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.- standards, technical quality. The finctional director also balances scarce b

resources across prodrams,

y A close-up view of reporting relationships within 1 progran is illustrated
5; in Figure 8. The chief engineer in the F-XX proagran reports to both the £-xX
: program director and to the engineering director. In this matrix, the
engineering supervisor and other supervisors at the same lev:! report to tw»
bosses. Lower level engineers report to the senior engineer for day-tn- <2y
activities. Typically, only one level in the matrix bierarchy rennrts ¢, n

bosses. This level is responsible for balancing the duyal demands of efficiant

g personnel utilization and program adaptability and coordination.
2 Advantages. The matrix structure, although uniaue, does offer aivantaaes 3
f? to certain types of organizations: i
Ei 1. More efficient use of human resources than occurs under the program ;
Y .
. structure because people are not assigned full time to one program. i
" 4
_; Scarce personnel resources can be assigned part time to more than one R
EE program or can be reallocated from one program to another as program E
A priorities change. €
5 2. Provides a functional "home" for specialists so that training, skill :
h
: development, and career progress are enhanced. Q
. g
. 3. The matrix organization is able to respond to competing pressures y
Ef simultaneously, such as for efficient resource utilization and for
_iﬁ adaptability, -
.2 4. Encourages extensive coordination and communication in the form of - ;j
S meetings and discussions across programs and functions, which enables 1
E the organization to cope with an uncertain environment and to make -
S frequent changes while using scarce resources efficiently. g
_\::

r-
8

24

(s .'J _”,‘4 '-. [




LA AT R A CRA |

M B

TTV s

A AR At i e Ji et it Ut g s e e

JHNLONHLS XISLYWN NI dIHSNOILY 13 SSOE-0ML 40 MIIN dN—3S0T10 8 M4

e o Sh ah sl e ein ) el SR NS il st

25

HIINIONT : ONTYIINIONT

YOINIS %

]

WvHO0Hd
XX

...................



S

2 T S e i AN Sl Sal N S

Disadvantages. The matrix structure also carries with it distinct

1.

matrix

1.

problems which have to be managed if it is to succeed:

Some employees experience inal authority, which can be frustrating and
confusing. Faployees may never he sure whetnsr their commitment is tn
the program or to the functinn,

Employees need excellent human relations skills as well as techninal
skills. Human relations training is required Secause of frequen
meetings and discussions needed to resnlve canflicts and tn conrt .yta=
functional and progran demnands.

Employees must have a "corporate" mentality ani see the big picture,
otherwise cowmpromise and give-and-take required to meet conflicting
demands wi'!l be thwarted.

Administrative costs are high, both in terms of time spent in meetings
and additional administrative positions, The savings gained by
sharing technical specialists across multiple proqrams are frequently

offset by additional costs in administrative time and personnel.

Context of Matrix Structure. The nrganizationa! context to which the

is suited is 15 follows:

Organization technalogy and tasks are non-routine, intangible, and
interdependent, thus requiring extensive analysis and coordination.
The environment is unstable, with chanqing demands for program
priorities and with new programs being requested.

The organization is medium sized and has multiple programs operating
simultaneously.

Organizational goals require both flexibility/adaptability and the

efficient use of scarce resources at the same time.
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Efficiency vs. Effectiveness

The discussion of structural alternatives has presented four types of
structure - functional, program, hybrid, matrix - and their advantaqes and
disadvantages. Each form of structure is suited to a specific context with
respect to environment, technology, human resources, and goals.

An underlying theme that qoverns the use of thec<e structural alternatives
is efficiency vs. effectiveness. Organizations canrot maximize everything at
once. Top administrators must make choices. Organization structure can be
slanted toward achieving internal efficiency or toward achieving effectiveness
in response to external demands. Organizations that are structured to achieve
internal efficiency typically exist in stable environments and have technolo-
gies that are routine and predictable. These organizations try to make the
most efficient use of human resources. At the opposite extreme are organiza-
tions that must ignore internal efficiencies in order to accommodate explicit
demands for external effectiveness. These organizations must respond to
changes in the external environment and work with the technologies that are
non-routine and unpredictable. These organizations must be designed for
innovation and coordinatinn.

These two structural orientations - internal efficiency versus external
effectiveness - are mutually exclusive. An organization designed to maximize
one will lose the other. Managers thus must identify the basic purpose and
context of the organization and design the structure to fit them. The use of
the four structures described in this section--functional, nroduct, hybrid,
matrix-provide different approaches to accomnodate efficiency and effective-

ness demands.
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i
j;;éz Figure 9 illustrate: a1 continuuwn nchorad at 2ach end by internal
N efficiency and external effectiveness. As il'ustrated in Figqure 9, the func-
{;ﬁ tional structure is most appropriate for an internal o ficiency arientatinn,
E{ZQ The functional structure is very efficient, hut 1aes nat work if the organiza-
-F tion must he flexible, innovative, or work w~ith nan-raitine technolngies., The
ﬁ;jij program structure, by contrast, is ‘esigned to maximize external effect iyencss,
2 tacn self-contained unit is flexible and innovativa., The nroagran stre et
can respond quickly to the environment, hut at a Inss of iaterni' 7%
:; Resources are often duplicated amnng units and standardization is Tost.
:fﬁ Figure 9 also illustrates how the hybrid and matrix {orns of arganization
f , present intermediate structures that strive to orovide elements of ho'n
&ii} internal efficiency and external effectiveness. The hybrid structure achioves
LA
Ei;f efficiency and effectiveness by subdividing the organization into separate
parts - one part (program structure) is designed for flexibility and innova-
z;i tion, and the other part (functional structure) is designed for internal
Eza efficiency. The matrix structure attempts to use both product and functional
. structures simultaneously. This design achieves elements of both adaptability
:'-' and efficiency for all departments in the organizations. If demands to
acnieve both technical efficiency and program effectiveness are high, adminis-
& trative costs will also be high.
}Ek In summary, each form > structure offers distinct advantages, depending
;;?: upon the purnose and context of the organization. The wrong organization
!%é structure can cause severe problems bhecause the organization will not be i
:E:i aligned with technoloqy, environment, and purpose. The correct structure will
- enable the organization to maximize those factors most important to the orga-
..é nization's goals and mission,.
L
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- CHAPTEL WD
METHODOLDGY

. Praocedure

- Nata used in the initial pilot work were collected throuah a series of
e structured interviews across selected hases witvin several i~ajor Air Force
;?: comnands. Four experienced interviewers were used diuring the data gather 73
e phase. The interviews were standardized to the deqree that two Torms .

developed to quide the interviews. Daily meetings were nela to oo o e -
Eff blems, terminology, trends, and common themes.

Two separate sets of data were collected., One set of data focuse: or the

> Air force aircraft maintenance community, and the Ga'braith model served as

St
8w
L2

L the analysis focus. These interviews solicited information concerning the

Ly
M

nature of the job, the mission and associated aoals, amount of change inherent

RS .
s Y s

“
{ in the job requirements, interaction and communication patterns, climate and

3
‘
Y
b
L
r
b
k,
X
3
4

organization structure. In particular, structure questions focused on the
differences in the two major organizational methods that currently exist in

o maintenance. Those interviewed were also requested to comment on particular

LW U W T WY D)

strengths and weaknesses of the structures from their own viewpoint. Finally,

effectiveness criteria were discussed.

The other major functional area that contributed to this effort was that
-}2 associated with research and development organizations. The structures gen-
o erally studied were varying forms of product/project management, most typi-

cally in some form of matrix structure. D[ata requested included information

I'd
A sa da it ittt ki bon

about the job and its associated complexity, mission and goals, amount of

change, interaction and communication patterns, climate and structure.
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;;* Particular emphasis was directed to interaction patterns in this fairly

f;} complex arrangement. Once again, we sought information regarding particular
'\-':‘

S strengths and weaknesses and measures of effectiveness. The structires were
. evaluated in terms of the efficiency/effectiveness continuum.

f:j: Interviews were scheduled for one hour, although the actual duration

Ei‘ varied. Generally, the lower in the organization, the less knowledge and

L experience the individuals had with the issue of structure. Nonetheless,

j}ﬂ their input was valuable in assessing job demands and communication inter- :
f}. action natterns. Most interviews were conducted in uninterrupted neutral

. office settings. Researchers were afforded an introductory overview of mission

}:j and structure before each set of site interviews began.

by Subjects

-..._':j

,f} Our subjects included personnel from eight different sites. We inter-

~ viewed at total of 74 people within the matrix structures and 106 people from
AN L
T varyina maintenance structures. The data were gathered in 20 days during a
f:f July through Auaust (1633) time period. The people were selected by the

“xf researcih team by positinon to insure both representativeness and consistency

_fl acrass units.  The selection was purposely stratified at a high management

:%: level to help nuickly assertain more global issues and to assure widest

.]; - amounts of varying exoerience in organizations. Nevertheless, the grade range
@ g
iﬂ; included colonel through senior airman to insure valuable insiqht would not he
\gé

N lost.
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CHAP IR THREE

RESULTS
Alrcraft Maintenance

This section of the report orovides an analysis o7 three different
organizational designs that are currently used within the A= Tyrce for air-
craft maintenance. For the sake of convenience, these will 5e »-forre
using the following labels: centralized (66-11, decentralized v -
contract. 66-1 and 66-5 are the numbered requlations ..ich aover. a3
of design. Contract refers to the design used in a facility wheras a'nterance
is performed by a civilian contractor under general 56-1 quidelines. ¢ ‘hese
three designs, 66-1 has been used the longest and is often thought of by
experienced maintenance personnel as the “traditional" way to organize for
aircraft maintenance. This design is used throughout the Strategic Air Com-
mand (SAC), the Military Airlift Command (MAC) and in most of Air Training
Command (ATC). 66-5 is a newer desiqgn which was developed during the mid-
1970's and was implemented by the Tactical Air Comnand (TAC) between 1976 ang
1978 and adopted by the United States Air Force Furope (USAFE) and the Pacific
Air Force (PACAF). It replaced the use of 66-1 in TAL. The contract design
is used by a contractor in ATC who, although mandated by regqulation 66-1, has
developed a design which inplements 66-1 in a way that is in some ways differ-
ent. from its military implementation. An implementation of 66-1 in ATC is
included for comparison.

The nhjective of this analysis was to examnine each of the designs in the
context of modern theories of organizational design. Although the temptation
was to try to compare designs across performance indicators such as various

measures of effectiveness or output, organizational theory teaches that such
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comparisons must, at best, he made carefully. In the case of these three
designs, because each was used in a different comnand context, it was vir-
tually impossible to separate the effects of the various designs fron sundry
other potential "causes" of performance such as differencas in mission, equip-
ment, and tasks. As an alternative, each structure was reviecwed using the
Galbraith model presented earlier. It was exnected that this midel would
indicate the extent to which each structure "fit" its context and would help
to understand problem areas in the structure. Tabl: 1 sumnarizes these dif-

ferences.

Contextual Differences Among Installations

An analysis of structure using the Galbraith framework requires a review
of the essential differences between the installations in terms of goals,
technology, environments, and human resources.

Goals. The missions of the maintenance units at all units share one
common goal: to produce a sufficient number of mission capable aircraft so
that the operational goa's (i.e., flying schedule) may he safely met. This
goal imglies adherence to regulations regarding operational specifications,
technical orders, reqgular inspections, and other quality controls. Key
differences tetween the installations (and major commands) concern the fre-
quence with which aircraft are launched and recovered, the duration of a
mis,.un, and the requirements “or wartime readiness. SAC flying missions are
less frequent andg of longer duration than TAC or ATC missions. For exanple, a
"representative aircraft" at the SAC installation may fly three missions per
week, whereas a TAC fighter may fly three to four per day and an ATC trainer
four to five per day. A SAC fiying mission may last ten hours whoreas a
fighter or trainer mission typically lasts two to four hours. SAC and Tal

also have specific "readiness" requirements. In SAC, »ach installation nas a

s A |
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requirement for a number of aircraft to be kept an alert -- armed and ready to
fly within several minutes after a command is given to initiate the alert mis-
sion. In TAC, units are required to be ready to deploy anywhere within hours.
ATC's wartime mission involves an increased rate of flying training and damage
assessment.

Technological Differences. There are many commonalities among the instal-

lations in the technology of maintenance. All of the aircraft have jet
engines, hydraulic systems, electrical systams, sheet metal hodies, and fuel
systems. The technology of launching and recovering the aircraft is basically
the same across installations. Important differences exist, however, in the
complexity of the aircraft. SAC flies more complex systems than TAC, and TAC
flies more complex aircraft than ATC. This ordering is hased on an evaluation
of the number of systems present on each type of aircraft and their complex-
ity. B-52 bombers, a SAC aircraft, have more complex navigational, weapons,
and electronic warfare systems on board than do F-4 fighters. T-37 and T-38
trainers are relatively simple aircraft with minimal avionic systems and no
weapons or electronic warfare systems. The number of engines in each type of
aircraft follows the same trend. All things considered, there is more to qo
wrong on a B-52 and less to go wrong on a trainer (T7-37/38), and the things
that can go wrong are more difficult to diagnose and repair on the more
complex aircraft.

Environmental Differences. The only major environmental difference among

the installations is related to differences in wartime missions. Both SAC and
ATC operations are designed to be conducted at one place, the home base. In
contrast, TAC is expected to operate in proximity to the battle theatre and
must be able to deploy and operate out of facilities as meager as a simple

airstrip. The difference is one of environmental uncertainty. SAC and ATC

know their venues, TAC does not, and must be prepared to function across a

ﬁrvl




o wide range of settings. The Air Force itself is the common environment for
v

all of the installations. [t is the Air Forze that supplies parts, manpower,

:::f and budget priorities. The Air Force itself, therefors, is an essential

:Ei; determinant of the environment faced by each installation.

'f;' Human Resources Differences. SAC and TAC both draw from the same (mili-
e tary) manpower pool and are, therefore, equivalent on this d.mension. They
E.iﬁ also face the same issues with regards to the length of tours and reguir

e Tevels of staffing. The military ATC installation (66-1, ATC) is nqu va'.
i';: to the SAC and TAC nases. The biaq difference occurs with tne contract instal-
Eiiz lation. The contractor draws from a civilian and retirac military lahor nool
AN

f.:' and is not constrained by military manpower requlatinns or nay qrades. The
;E;Ei human resource pool at the contract base, tnerefore, is more experienced than
'EE; at comparable military installations. The contractor is more concerned with
iyi; retention and Tess concerned with training.

Ei;f The above differences seemed to account, logically, for seme of the dif-
;;i‘ ferences in the structures and work practices used at each base. The inter-
f.f views suggested that they were also related to some of the problems that are
iﬁ? characteristic of each installation. We turn now to a description of the
‘;?g three structures and the key differences among them.

A

?i' A Comparison of The Structures Across Installations

E;ii The four structures are displayed in Figure 10, Figure 11, Figure 12, and
ii% Figure 13. It should be noted that these figures are generalized structures -
;if' which may not include all possible variations.

?;i As is evident from Figure 10, 66-1 contains four major subdivisions

I;ﬁ; (squadrons) all linked hy the office of the Deputy Commander for Maintenance

- 36
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(DCM). This division represents differences in task specialities (functians).
The Organizational Maintenance Squadron (OMS) is charged with the task of
routine maintenance related to the recovery and launching of aircraft and of
routine inspections (phase docks) of the aircraft. The Avionics Maintenance
Squadron {AMS) is charged with repair and maintenance of the electronic
systems in the aircraft. Unless ordered to do so to an aircraft, members of
this squadron are physically located in a shop of the flight ‘ine. A 12
portion of the work performed by AMS is on electronic equipment wni:h —an “e
pnysically removed from the aircraft for repair, but may ultimately nead to he
troubleshot and tested on the aircraft. The Field Maintenance Squadron {FMS)
is responsible for the repair and replacement of all non-electronic systenc
including engines, hydraulics, electrical (not avionic) systems, sheet metal,
egress systems, ground equipment such as power supplies, and so forth. The
Munitions Maintenance Squadron (MMS) is responsible for maintaining all
weapons systems on an aircraft. At the 66-1 installation we visited, MMS was
located in the special section of the flight line where the aircraft on alert
were kept. We elected not to obtain interviews in this area, hence the
activities and operations of this squadron are not detailed in this report.
Fortunately, MMS appears to function almost totally independently on the other

squadrons, so a lack of information about it did not hinder our understanding

of the remainder of the 66-1 structure,
The activities of these four squadrons are coordinated by Job Control
(JC), a unit of the DCM's staff. Through its operative on the flight line )

called the expeditor, JC monitors and controls virtually all flight line

) s B s s ammmw w4 = o4 m_a

activities including the setting of priorities and the assignment of special-

ists to aircraft. For example, a prohlem discovered on an aircraft by either
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the flight team or the OMS crew is reported to JC. JC will then coordinate
Bﬂ! the assignment of specialists to repair the problem. Because JC is the main
' contact with flight scheduling and operations, they are in a centralized posi-
tion for setting work priorities.

Within each squadron, there are several branches which are organized
around products. For example, in OMS there is a Bomber Branch to service

L

|

L."‘-'

‘::; bombers, a Tanker Branch to service tankers, a Support Branch to provide and
‘ill service support equipment such as jacks and stands, and the Alert Branch which

services aircraft on alert. Below the brancn level, there may bhe a further

Efi: subdivision into particular crews who are assigned to particular tasks such as
phase dock inspections or Recovery Oriented Maintenance (ROM) teams or
aircraft oriented crews (i.e., the Crew Chief concept). The exact structures
&. used below the branch level appear to be flexible in that they may differ
across or even at the same base from week to week.
,{j The work flow in H6-1 is reasonably simple. Flying requirements are
determined at the major command level and then translated into daily flying
scheduies as they pass through various levels of hierarchy. At the wing level
;f (i.e., the basic flying unit which includes both maintenance and operations),
;;f monthly, weekly, and daily <ortie and aircrew requirements are formulated and
coo-iinated through a staff function reporting to the DCM and DCO. Changes in
N the schedule necessitated by failed equipment are all coordinated through that
office. A1l of the aircraft in the flying unit are accounted for on the
schedule such that for any given day, it is known if an aircraft is scheduled
‘ifl to fly, not to fly, be on alert, or be in phase dock. There is a considerabie

amount of communication between Job Control and scheduling reqarding schedule

o changes which may be necessitated by non-operational aircraft.
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The maintenance tasx, ner se, is to recover, repair, inspect, and launch
aircraft. 1In 66-1, the exact order and manner in which this task is done is
all controlled by JC. 0OMS handles all of this exceo® for the actual repairs
and some portions of the inspections. Specialists (i.e., FMS and AMS person-
nel) are in contact with the aircraft as required.

The major differences in structure hetween 66-1 ani 66-1 in ATC (Fiqure
11) are the placement of avionics in FMS, the elimination of A< and v =
the atlocation of some mainframe repair work, normally done in FMS, to the
flight line. The movement of avionics and the elimina%ion of AMS reflocts the
relative absence of avionics equipment fram training aircraft. The saone is
true for armament which accounts for the absence of MMS., Moving some repairs
to the flight line eliminates towing time to and from the FMS shop and,
perhaps unintentionally, gives OMS management some contral over the repairs.
Coordination still occurs through Job Control.

Figure 12 shows the structure in 66-5. The major subdivision here is into
three squadrons instead of four. The Aircraft Generation Squadron (AGS) is
charged with recovery, flight line repairs, and launching of aircraft. AGS
has all of the tasks of OMS, but unlike OMS, is charged with making any
repairs that must be made on-board the aircraft (i.e., equipment that will not
be removed for repair). Additionally, AGS has responsibility for loading and
unloading weapons and maintaining all weapons related equipment (such as bomb
racks). Therefore, AGS has some of the specialties that would be found only
in AMS, FMS, and MMS in 66-1. The Component Repair Squadron (CRS) repairs

electronic system and engines nnce they are removed from the aircraft. This
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is a job shop operation and contains some of the specia'ties foand in AMS and
FMS in 66-1. Equipment Maintenance Squadron (EMS) is “harged with miintaining
ground support equipment, weapons storage, and major inspections f[phase
docks). It contains some of the jobs found in OMS, FMS and MMS in 66-1.
gdecause of the intermingling of various types of specialists, the struc-
tures within each squadron are quite different from 66-1. An AGS squadron
typically has branches called Aircraft Maintenance Lnits {AMUs) which are
associated with a particular group of aircraft. Each AMY is subdivided by
function into three flights: an aircraft flight, a specialist flight, and a
weapons flight. The aircraft flight is equivalent to OMS in function. The
specialist flight contains specialists who would reside in AMS and FMS in
66-1. The weapons flight contains specialists who would reside in MMS. A CRS
contains three specialist branches: avionics, accessory, and propulsion.
Within each of these reside the various specialties in that area. An EMS
contains an Aerospnace Ground Equipment Branch, a Maintenance Branch, a

Munitions Branch and an Armament Systems Branch. Within each of these are

particular task groupings.

Another difference between 66-1 and 66-5 is the structure that inter-
relates maintenance and operations. In 66-1, coordination is achieved through
the job control function which resides on the DCM's staff outside any of the
maintenance squadrons. In 66-5, the counterpart of JC is the Maintenance
Activity Coordination Center {MACC). This center acts as a central clearing
house for information regarding the status of aircraft. Unlike JC, MACC does

not control what the maintenance squadrons do. That is controlled by tha AGS
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shift supervisor who froam nis truck on the flight line controls 31! AGS

activity. The 66-5 strucutre l1lows AGS to function nrimarily as 1 cel*-
contained unit and, tharefore, reduces the need for -oardination ar? ~antr3]
across the three squadrons. The snift <unervisor wi«s directly from the
flight schedule to insure that aircraft are ready for scheduled flights, when

they are not, he or she informs MACC wha, in turn, atsanpts o work oat a’ tor-

> PRV

natives.
The contract structure is provided in “icure 13, ithaigh t00 y
is requlated by 66-1, there are deviations from 66-1 as {* w4, descri™ o

above. The major diff2rences are in the organ zaticn 9% *nae Organiza fonsd
Maintenance Squadrons and the specialty sgrateans, ™5 9n the contr: T
ture is subdivided into two brancnes depending on the aircratft maintaine
(i.e., T-370r T-38). The AMS is eliminated because of the small angoat ~F
avionics on the aircraft. The engine repair function is separated fron S
(in this case, Field Maintenance Branch or F¥3). Suppart functions (i.e.,
post dock engine checks, towing, tires, and *he wask rack) are all self con-
tained in a branch, much as they are in EMS under 66-5. fFinally, the dotted
Tines indicate that soveral specialties belonging to the FMB are "collocated"
to the T-37 and T-38 branches. These include sheet metal, radio and
hydraulics specialists.

Most of these differences are related to the nature of the aircraft.
Engines, for exanple, are easily removed and replaced; this permits them to be
repaired using a job shop arrangement. The most significant deviation from
66-1, however, is the collocation arrangement bhetween the aircraft branches

and FMB. This feature allows many small repairs to be ordered by the aircraft
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oranch chiefs right on the flight line without invoivement of TMB,  Thig
frature 15 very similtar to the self-containment found in AGS. The scheduling

function, the expediting function, and the ralationsh®n hetween maintenance

and operations is the same in the contract function as it is in $5-1 in ATL.
The Structures as Adaptations
Fartier in this revort, it was stated thal the <htruyctiace 0F an -

cional unit could be regarded as an adantation to its goais, enyi
“echnoingy, and human resources., An abstract representation of tha Staptation
procass would be to review it much like a simi*taneous equation proabl »

algebra where one is seeking solutions that <atisfy 3 ngmber >f matne- . )

o~
oy

constraints.  Less abstractly, we can regard the adaptation of structiures
response of the system to a variety of demands and constraints placed on it

through goals, environment, technologv, and human resources concerns. As with

the mathematical equation, the more stringent and the more conflicting the

B

1emands and constraints, the less likely it is that there is a solution that Z?
. )4

will satisfy the "equation." Ac a result, many if not most, structures are g
=

acceptabie rather than optimal. They don't meet all of the requirements, but

they do meet the "important" ones, those judged hy the designers to be most

critical,

Ahen viewed in the cortext of our framework, it is clear that none of the
nyintanance structures 1s an “optimal™ solution. The logic of each of the
tructiares apnears ta bhe the product of one or two dominant considerations.

gt o natarally, this leads to the structure satisfying (i.e., fitting) some

St tae demands and constraints but not others. What follows is a review of :
] . . )
the stroctures in terms of their "adaptiveness.” :
.
St .‘j
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66-1 and 66-5 Compared. Differences in qgoals and differences in

environments appear to account for the differences between these forms. As
noted earlier, there are major differences between SAC and TAC in terms of
wartime missions and in peacetime sortie rates. Similarly, there are differ-
ences in wartime environments. The SAC structure, 66-1, has several features
that appear to be adaptations to its goals and environment. First, 66-1 is
essentially an instance of organization "by function." This means that the
basic unit of organization, in this case the squadron, is assembled according
to a task specialty (e.g., avionics, munitions, mainframe and engine repair,
etc). In functional organizations, control is obtained through an office
Tocated at a level in the hierarchy above those units which need to be coordi-
nated. In the case of 66-1, Job Control carries the power of the Deputy Com-
mander for Maintenance, the position at the top of the maintenance hierarchy
on an air base,

Functional structures are most commonly found in organizations with single
product lines and low environmental complexity. As the diversity of oroducts
or environments increase, however, such structures are less commonly used. In
the case of SAC, the operational environment (i.e., base of operations) is
reativaly fixed and constant. Reth in peace and war, maintenance will be
performed in simiiar environments. There is only a small amount of diversity

among the missions flown by SAC, most of which are long range bombing runs

which can be, to a qreat extent, programmed and planned in advance. All of
these factors combine to supnort the logic of functional specialization and 1

centralized control. 4
1
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Specialization makes sense when an oraanization is going to be verforming
a fixed array of tasks on a continuing hasis. In such situations, it is gen-
erally beneficial to specialize around those tasks. The low diversitv in
environment and types of mission at 66-1 installations coupled with the amount
of time between sorties for an aircraft permit conside-~able task specializa-
tion.

Control can he centralized in SAC context hacause nf the time het o |
ties (for a given aircraft) and the feasibility of planning. The m3'¢  raeg<on
for decentralization is to out decisions closer to the source of information.
This has three effects: to increase response time, to reduce the possihility
of information distortion through miscommunication, and to reduce the load on
communication channels. When there is sufficient time to communicate and when
the information to be communicated is fairly "standard4," as it tends to be in
stable, low complexity situations such as the 66-1 context, centralization is
made more feasible and tends to be the preferred mode for many top managers.

The 66-5 structure more closely resembles a hybrid oraanization. In AGS, a
number of functional specialties are "wrapped around" the product, a pnarti-
cular type of aircraft. The Aircraft Maintenance Unit (AMU) is a self con-
tained structure which can perform most maintenance tasks without going
outside of the unit. So instead of being organized around a class of task
specialties, as is h6-1, the AMU is desiqgned with a capability to perform many
tasks for a particular product. AGS has little need to coordinate with CRS
and EMS except in excentional circumstances. This is in contrast to the
relationship hetween the squadrons in 66-1 where constant coordination is

necessary.

&g




........................

The wartime mission appears to be the major rationale for 66-5. The self-
containment of most relevant specialties in AGSs permits easy deployment of an
AMU with minimal operational disruption. The advantaqge to TAC is the ability to
deploy selected groups of aircraft, flying personnel, and maintenance personnel
(i.e., an AMU) at will with little or no need to reorqanize.

A possible secondary rationale for self-containment in the AMU is cross
utilization of personnel to accomodate the high sortie rate flown by TAC. With
many aircraft flying three or four sorties per day, there is little time for
towing, personnel assignment and reassignment, or tne other vestiges of task
specialization. By having all specialties and the main coordination function
(i.e., the shift supervisor) located on the flight line, most repairs can be
made more rapidly than woiuld be the case in 66-1.

The results of the interviews with maintenance personnel support the inter-
pretation of the two structures as adaptations to different goals. Typical
responses to the question of why the 66-1 structure was used included:

"...nrovides a common core of expertise. People working together
know the same things.”

"...qive clear lines of responsibility. Most problems due to age
of aircraft. FEven scheduling problems are not because of sched-
uling (structure)... they are age problems."

"...the feasibility of POMO (66-5) in TAC is because the aircraft
are new and small. The size and complexity of long range bombers
and tankers create problems with the use of teams (e.q., AMU's).
Teams would take many more people... (aircraft) would not be as
safe."

"The system reflects a desire to standardize. The complexity f{of
the aircraft) requires standardization."

Typical responses to the same question for 66-5 were:

"Mobilization is the major reason for 66-5."

"It is a question of going away in pieces, not fighting fron where
you are. Our reason for being is to deploy, probably to diffearent
places. We can go from semi-autonomnus units to fully autonomous
units quickly and efficiently."

Valaalatwtal



",..intactness, to move as an intact unit. My experience is that
it (intactness) makes a difference."

“66-5 is more realisztic of how we will operate in war."

"Modeled aftar Israeli Air Force. Israeli's are more concerned

with ends...we (USAF) are more concerned with means. That's

because of the differences between war and peace environments."
These responses support the notinn that the structures are adaptations tn
differences in the goal and environment contexts of the two structures.

The interviews also suggested several areas in which the tw: <t
were less well adapted to their contexts. The most obvious »f thew .oncerz]
how the two structures dealt with the technological and human resource issues.
There was a strong feeling, especially among soecialists (i.e., AM5, FM5, CRS
and some AGS personnel) that the AMU structure worked against the development
and retention of critical specialist skills, The following excerpts from th»
interviews illustrate the problem:

"{AMU) creates too many generalists, makes crew chiefs out of

specialists. 66-1 is grounded in Air Force Specialty Code, good

for training and testing."

"Cross Utilization Training (CUT-Training) qgoes one way... tends

to make crew chiefs out of specialists, but does not make '

specialists out of crew chiefs."

"AMU's are more thinly manned with specialists.”

"...creates friction Setween AMU specialists and (those in the)
shops."

i w _emtum & a. A Ay

"66-5 creates super-specialties which cannot «cross utilize.
People gravitate toward either the flight line (AMU) or the shop
(CRS)...they cannot be cross utilized because they develop
different capabilities.”

» .
“wu plel e e

"Wwhen <specialists move to 66-1 from 66-5, they need to be
rat-ained...they have Jost critical skills.”
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"66-5 flies an inferior quality aircraft. The quality of
maintenance is not as high."

"...keeps solitting penple up until at the shift level may have
one inexperienced oerson. No one to train them, "

These comments reflect what can occur in a self-contained structure. 1In
order to avoid duplication of effort, individuals are "spread thinner" and may
be expected to perform multiple duties. In this case, specialists are asked
to perform services that are outside their specialties. In the long run, this
may lead to 3 decrease in the speed and quality of work performed hy the
specialists, particularly when the specialists' task is complex as it is with
technologically sophisticated aiicraft. It should be noted that these types
of comments came mostly from specialists or individuals who had to manage
specialists. Many of these individuals had experience under bhoth structures.
Individuals who were "raised" in 66-5 did not make these kinds of statements
and generally tended tc be more satisfied with the structure.

Further, because of voluntary and forced turnover, maintenance squadrons
are faced with a substantial burden of on-the-job training. Such training is
feasible only when there is a sufficient number of trainers and some slack
time for training to occur. This does not seem to be the case in 66-5,
Skilled people are spread very thin, and when they are available, are used to
nerform reguired maintenance rather than tn train others. In 66-1, hecause
specialized skills are housed in functionally separate units, it is much
easier to absorb unskilled personnel and train them without disrunting the
work flow,

A second, less mentioned, potential maladaptation concerns the mana ement
of human resources in OMS (66-1). This had to do with the relatively bland

nature of the job for lower Tlevel persannel and the lack of siqgnificant




control by some of the <unervisory personnel, The task of the OMS person is
somet imes described as that of a "gas station attendant." This is in contrast
to the more "craft oriented" or technical tasks in AMS and FMS. At the super-
visory level, some respondents spoke of Job Controiias a kind of "big brother"
who, when push camne to shove, would retain full control! of the flight line,
Some representative comments on this issue were:

"OMS morale is low...not much opportunity tn learn."

"The problem with 66-1 is responsibitity without rescurce. -«
control."

"Compared to 66-5, less personal ownershio of aircraft.”

Several individuals who had worked under 66-1 hut were now in f6-% nade
the following observations:

"The thing I like best is that decisions are made on the spot, not

by someone off in a dark room who only knows what he/she is

told."

"66-1 is 1ike qoing back. [ Tike controlling my own destiny, MACC

just being for coordination. CUT trainina helps set dual use from

people.”

"In 66-5, respansibility is associated with the person doing the

joh."

These comments suggest that, at least for supervisors and possibly for very
experienced specialists, the motivational climate of 66-5 is preferable to
66-1.

Most of the other types of comnents made during the interviews about the
structures concerned how they were managed rather than aspects of the struc-
tures. Several comments were made ahout Recovery Oriented Maintenance in
h6-1. This is a team concept which, because of manpower scarcity, moves away

from the crew chief concept. Several respondents working under this system

felt that it undermined any sense of product (aircraft) identity they might
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have had. While perhaps necessary in the context of that organization, the

use of these teams seemed to further intensify the problem noted by the pre-

ceding quotations.

66-1 (ATC) and Contract Compared. This comparison is particularly inter-
esting because the only contexti ] factor that differs between the two is
human resources. In 66-1 (ATC), most of the maintenance personnel are
military. In the contract setting, all personnel are civilian.

An examination of the structure used for these settings indicates few dif-
ferences. The biggest difference is that the contract structure creates
separate branches reporting directly to the Director of Maintenance {DCM equi-
valent) for engine repairs, transient maintenance and support (i.e., around
equipment). These are found within squadrons in 66-1 (ATC). Some structural
repairs are also assigned differently. In contract, more are performed in
field maintenance. In 66-1 (ATC), it is in OMS. These differences really
only affect reporting relationships.

The most important difference between the two structures does not appear
on the organizational charts. This concerns coordination. In contract, the
heads of each aircraft branch, who are the equivalent of an OMS superintend-
ent, is a major coordinator. Ultimately, he or she can decide whether or not
a scheduled aircraft flies. These decisions are made on the flignt line
rather than in JC. In 66-1 (ATC), these decisions are made by JC. The hig-
gest reason for this is the treatment of the Airplane Branch as a kind of
profit center. Ultimately, it is the performance of this unit that determines
whether or not the contractor operates within the bounds of the contract. The
job of Branch Manager in the contract structure is a lifetime occupation, not

a three year tour. Several statements from the contract interviews are

pertinent to this point:




"Because of the experience level of our workers, job control
really has more of 1 coordinating function."

“Our watchword 1s autonomy. We have a very high experience level
here."

"For us flexihility is the key...flexibility ani autonomy. e
have more than other maintenance ooerations.”

To create this flexibility in the contract arrangement, tnere are severa)
FMB people permanently assigned to the Airplane Branch hangers which, de
facto, put that branch manager in charage of scheduling and assigning the'-
activities. The Airplane Branch in the contract arrangement resenbles an AMJ
in 66-5. The main reason is to provide speed and flexihility. In contrast,
66-1 (ATC) is basically a standard 66-1 operation. The only important dis-
tinction is the placement of Aero Repair in OMS to facilitate flight line
repairs. Job Control is the major coordinating device.

Both the contract and the A5-1 arrangements differ from the other struc-
tures because of the nature of the aircraft (technology) and the sortie rate
(goal) flown. The placement of specialists on the flight line formally
through Aero Repair in 66-1 (ATC) and informally through collocation in con-
tract are responses to the need for speed. The aircraft are comparatively
simple and the utilization rate is high. Repairs may be simple, but they must
be made quickly. Both of these arrangements allow this. Similarly, both
arrangements have placed avionics in FMS because of the comparitively small
amount of such equipment on training aircraft., This creates no problems for
the contract arrangement, but some major problems for the 66-1 (ATC) arrange-
ment <ince it is dealing with military manpower. The problem is that the AFSC
of the people who perform avionics maintenance in ATC are the same as those in
other major commands. The job expectations of these people appear not to be

met when avionics is placed in FMS. The following is a representative quote

from one such specialist:
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"The electronics people are very bright and have their own

procedures and ways of dning things, but FMS procedures are

imposed on them. Thus, there is 3 lack of fit which nakes the

avionics supervisors unhappy. They have tn fight MS procedures

to set the job done."

This is a particularly cngent illustration of the adaptation framework.
The difficulty exists for the military installation because it must operate
within a larger context that controls the allncaticon and training of manpower,
The contract arrangement need not face this constraint.
Sumnary

This section has usea the Galhraith framework to evaluate the extent to
which the various organizational structures used for aircraft maintenance in
the Air Force are adapted to their respective contexts. The analysis sug-
gested that differences in goal:t and environments appeared to account for the
differences hetween the 66-1 and 66-5 structures. The key issues involved the
deployment requirement and high sortie rate in 66-5 contexts. The framework
4150 helped to identify two areas in which the two structures seemed to be
less w21l adapted. 1In particular, 66-5 appeared to lack the conditions neces-
sary for the development and maintenance of specialty skills. This is a real
prohlem in the human resource environment created within the Air Force., 66-1
appear=2d aot to orovide a sufficiently rich task environment for OMS person-
nel.

An analysis of 6A-1 (ATC) and a contract arrangement indicated that hoth
structures are appropriate adaptations to their contexts. The only serious
lack of fit seemed to he the placonent of avionics specialists in FMS in the

66-1 (ATC) arrangenent,
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Svstems and Develonment Acquisition

Pre-Matrix
Acquisition offices within the Air “nrce were t-aiitionally arganized on a

Iad

progran basis {Thurber, 1978). Nivisions within the Adr Force Systems Command
(AFSC) did not reorganize into matrix structures until 1976. Prior to that
time, the progran structure emphasized the assignment of al)l necessary ¢ :--
tional personnel directly tn Systens Program Offices '5POs).  Sashy S9) t4o -
cally had functional specialists assiagned directly to the prhgram, and func-
tional chiefs had little responsibility or control aver orofessiona’s warking
within the SPO. Program managers were responsible for virtually ail activi-
ties and personnel regquired to accomplish their proaram. Small functiona)

of fices (procurement, production/manufacturing, comntroller) did exist, hut
they acted only as backup support to the orogram offices. €ngineering
provided some consulting service to the SPOs in specialized fields.

Juring the Tlate 1960's and early 1970's, changes an the national level
were felt within the product divisions of ASFC. Many older, mature prograns
were being managed within ASFC, and many new programs came into being.

Foreign military sales also became an auxiliary component of most programs.
The growth of new prograns created a manpower crunch. Thurber (1378) reported
that in the face of increising program requirements, the Aeronautical Systems
Nivision (ASD) experienced a net loss of some 500 persons. The manpower
shortaqge combined with the need to maintain some form of progran structure led
to consideration of the matrix. Moreover, ASD managers were concerned about

the lack of technical cross-fertilization between programs, insufficient
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technical training and development for professionals in the 5”0s, and poor
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response to workload shifts both within and between SP0s. An exanple of the
ore-matrix structure is in Figure 14, Fach SPO was a self-containad unit, The

centralized functional staff agencies were typically small and served only in

Aasth &

an advisory capacity. They had no official responsibility over orofessional

employees located within the SPOs.

PR

Matrix Implementation

The matrix structure was implemented in 1976, and caused a number of

changes internal to the AFSC divisions. However, no change was more signific- 1

ant than the new reporting relationships for professional personnel.

Perhaps the most dramatic feature of the reorganization was the
personnel accountability transfer of functional soecialists
(military and civiiian)from the program offices to the respec-
tive functional deputates. This meant that, for formal person-
nel purposes, such specialists were no longer directly assigned
to the progran offices in which they actually worked, but were
instead assigned to "home offices" within their respective func- ;
tional organizations. The immediate effect of this change was 1
to significantly reduce the apparent size of the SPOs, while at 1
the same time to considerably increase the size of the formerly b |
small functional "staff" organization. For example, the deputy 1
for procurement aani manufacturing increased in size from an

authorized strength of 400 prior to matrix implementation to a 1
total strength of more than 900 following it (Thurber, 1978 op.
49).

PR WP

1 simnlified version of a hypothetical matrix structure used in AFSC
product divisions is in Fiqure 15. The horizontal lines indicate that func-

tional offices have responsibility for their specialists located within the

Baan a4 g o

SPO.  The operition of the mnatrix involves both a "senior collocate" and sub-

‘.IA
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ordinate professinnal eaployees. The senior collocate 18 physically located
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in the SPO and reparts to both the SPD director and to the functional direc-

tor. His or her subordinates are assigned to speciiic projects within the
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P00 The subordinates may also have tae bnsses, reporting hoth to the sanior
cotionzate and o the project mananers th whor they are 3ssinmed,  The impori-
ant difference between the matrix structure and dre--irix nragqrar Strget jro
isotnat functional directors were now Aol iooy dnyolyst ia e anygaenont
sroafessional specialists.

inder the matrix structure, progran of “ices were cbiil ragangergile For

ool ishment of progran goals.  They wer oxnested fa abhta’y wegy e

coordinate functional inputs to the orogran, and to acaiayva sone s T o
1vis,  However, they now did so without having formal agthority oyer @ -
tinnal specialists,
“he change to matrix had impact in the functional offices. The < o funs’
- nanagers now had direct responsibility for the specialist personne!l assianed
.

.- tooall proarams,  The functional office was exnected to recruit personnel,

srovide mechanisms for career development, interpret orogram needs, set prior-

:ij “tins far regssingnment of personnel, development standard procedures, keep all

e orrsoannel records, and provide backup expertise to specialists physically
"oated within the SPOs.

Ll Mature Matrix

-.: ~1th hind-, jnt, the o-iginal program structure and the matrix structure

_ tnat followed were appropriate for the context of AFSC product divisions. The

i,i coaina o use of a program structure and the change tn a matrix structure was

;‘; comsistent with the theoretical discussion earlier in this report. AFSC divi-
Ciees facedd an ancertain environment., A division might be Taced with adding
‘wooor three new prograns inoa single year., Marenver, ngressiona) and Head-

L fiartors s Air Yorce decisions could shift funding and proaram priorities at




any time. The technology of weaoon system acquisition and development was

also difficult. The product is an idea. The task of research and development
is to create a tangible product from an abstract concept. This task is non-
routine and unpredictable compared to the tangible, well understood acitvities
of flying and maintaining aircraft typical of other commands. The progran and
matrix structures used in AFSC were appropriate to AFST's environment and
technology.

The original goal within AFSC was program effectiveness. The progran
structure, which groups all resources by program ani gives formal authority to
program directors, is suited to this qoal. By the mid-1970's, however, a
second primary goal became apparent--make better 'se of scarce personnel
resources. Nual goals, in some respects contradictory to one another, indica-
tes that a matrix form of organization was appropriate. The program side of
the matrix had the authority and responsibility for program effectiveness.

The functional side of the matrix was responsible for the efficient use nf
professional specialists.

I[n summary, the Air Force System Command moved in the right Adirection by
adopting a matrix structure in its product divisions. The unique circumstan-
ces of AFSC also mean that matrix structures probab’ would not work in Air
Force commands that dare characterized by a more certain environment, a morz

routine technology, and by a single goal.

Matrix Successes

Qur interviews with personnel tnroughout AFSC included questions about how
the matrix structure was w~orking for them. 0id theyv <o any advantages tn the
matrix? Their responc<es indicate that the matrix structure was suceeding in

several ways compared to the previous progran structure, The reported

strengths of the matrix oraanization are as follows:

«
1




Limited personnel resources are stratconed further. The
matrix utitizes a2xperts on a part-time hasis across severa;
projects. This is a more efficient use of personnel than
having experts assigned full-time f£o each program.

The professianal specialists have a home has. . The wgme
hase provides a vehicle throuan w#hich senior collozates can
meet with other senior cnllocates Lo share igaas ang acquire

feedback on how thev are doina. Th2 home hace also provides
a pool of backup expertise to help collocates with unuysyal
problems. Specialists now can identi”y with fheir o ociatt
ratner than with the nroqran office. The furctirna® Fffics
usually keeps parsonnel records, and *s responcible fos ool
formance anppraisals, proaotiong, and “rainin-,

Functional tasks are uniformly oxecited across oronson
offices. The authority given to the funcliona’ nfi .y
provides a mechanism to coordinate the activities of eacn
function {e.g., controller, engineering' across “Ps.  The
use of standard procedures provides a basis of comparison
and makes it easier for personnel tno shift bot,omen jrograrms.

Personnel can be reallocated. The matrix provides a wecha-
nism to shift scarce personnel across orograms as prioriiies
and workloads change. The functionil ceputate has the
authority to allocate people. The functiona® chiefs can
monitor the workloads and reassign personnel a3 needed to
balance contributions across SPOs. In the previous program
structure, no reallocation procedure existed, which reduced
the ability of the division to respond %o chanaes in fundinag
and priorities.

Reduced administrative loads for progran offices. A large
volume of paperwork was transferred to functional home
nffices. The program managers can concentrate on coordi-
nating pronjects and achieving deadlines.Perscnnel records,
performance aporaisals, and other records are completed in
the functional offices.

Program can draw uron expertise from many fields. The func-
tional offices can provide experts to the programs on a full
time basis, part-tme basis, or strictly in a consulting
role. For smaller SPOs especially, the ability to draw upon
nart-time and consulting expertise is important hecause oro-
iects are not large enough to afford full-time specialists.
"o nonling of oxpertise can lead to a more effective

nreaiact

|
|
|
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7. Broad professional development for experts. Technical
experts are exposed to diverse projects over their careers,

1 They also work and coordinate with specialists from other

Ay fields during the course of any project. Functional experts

g are exposed to other specialties and become broader and

e well-rounded in the process. Their own discipline is not the

.- controlling force in any project outcome, hut must he

- integrated with other disciplines for successful project

development.
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Matrix Problems

]

Although the problems associated with implement ition of the matrix are now ?

in the past, the matrix form of organization carries certain costs and i
dissatisfactions for enployees. Despite the maturity of the matrix, emplovees ;

¢ report a number of difficulties. Although the matrix structure will never ’

- satisfy all parties, some problems were reported by several respondents:

1. Project managers seem vuverloaded. Project managers are
expected to brief visiting generals and congressmen, coordi-

g nate a number of specialists and contractors, and resolve

most problems that arise. Most respondents asserted that

LA AN L

ﬁ' the success of a program depends upon the program manager. |
.. When project managers are spread so thin, the primary goal 3
. of completing tne project can get lost. ;
o 2. Program manager turnover reduces continuity and corpcrate ]
,}: memory for long-term projects. Project management often ]
- seems to be used as a training qround for program managers, 9
:}j who then move on. This process is good for program managers ]
. because they receive excellent managerial experience and 4
A\, exposure, But it can be bad for the project because the

s project manager is not ultimately responsible for meeting

) schedules and project completion. ¥
~ 4
:ﬁj 3. The structure is not people-efficient with respect to admin- 1
Y istrative overhead. New positions were created in the func- ]
& tional offices to run the matrix. Moreover, the matrix L
.l requires continuous coordination and problem resolution. )
e The matrix requires both extra time from project and func- f
;Zj tional personnel and extra people to manage the coordination
- and reallocation of specialists. The savings the matrix

NS provides by reducing the number of functional specialists is

\. offset by greater costs in administrative personnel.
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4. Two-boss management can create confusion and uncertainty for
both the boss and subordinates. A number of neople mentioned
that having two bosses is difficult., There is uncertainty
with respect to how the two bhosses will influence activities
and career. Bosses are also uncertain about how to manage
part-time employees who have other commitmen®s.
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5. Project managers cannot reward or punish team members easily.
A lazy specialist can hide behind the matrix, using it to go

slow by saying he or she is actually working on other tasks.
Program managers do not have direct centrol over tean members
with respect to promotions, salary, or nerformance appraisal.

6. Specialists located in the funciional offices feel they are
not recognized and do not have clout within the system. They
believe they are second-class citizens and tha" program mar-
agement gets the promotions, awards, and raises for people in
the SPOs. The career progress of engineers, for example, is
believed to be slower if they stay within the engineering
function. They perceive a need to become projran managers in
order to improve themselves.

ETEUREER SN ..
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7. The current matrix structure works better for large SPOs than
for small SP0Os. Large SPOs often have personnel assigned
full-time. Projects in the basket SPOs have people assigned
part-time, Often, these people neither identify with nor feel
committed to the project to which they are assigned. Program
managers have no way to control these people directly.

8. Insufficient communication exists between the functional and
program side of the matrix. Program managers, for example,
provide little input to performance appraisals that are filled
out by functional managers. Functional managers, on the other
hand, feel they often do not have adequate information upon
which to hase performance evaluations. Program managers are
unsatisfied because they perceive little forma' influence, yet
they are not sending informal communications to the functional
managers. Additional communication between the two sides of
the matrix could reduce dissatisfaction.

9. Engineers who are assigned to a large SPO may be lost to other
SP0s for their career. Some SPOs are large enough tc transfer
engineers among their own projects, and the specialist may
lose engineering variety and depth. They do not return to the
functional home base for retooling and retraining. They may
end up doing generalist work for the program managers such as
desiqning view-graphs for presentation.
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10. Both sides of the matrix feel frustration about having mor.:
responsibility than authority. This is an interesting
characteristic of the matrix because hoth sides must share
authority over subordinates. The lack of perceived authority
cannot be resolved completely, but could he modified thraugh
additional communication between functional and progran
offices.

Two Key Issues

The interviews with matrix personnel about successes and problems <an he
summarized in two issues. An effective matrix, as used witnin AFSC, should be
arranged to support the program manager and to resolve the dilemma of control.

Program Manager Impact. Respondents repeatedly told us that an effective

program was determined by the ability of the project team to meet schedules
and milestones. They also said that the single most important cause of a
successful program was the program manager. The program manager is the most
important cog in the AFSC wheel.

Yet as currently organized, the impact of program managers often seems
diffused. Program managers may have to spend time briefing senior personne)
rather than coordinating the project. And program manager turnover is
frequent. Project managers typically leave after three to four years, which
is less tnan the 1ife of the project. The most important cause of project
effrotiveness, the project manager position, is characterized by attention to
peripheral activities and frequent turnover. Organizational changes that
could maintain program manager accountability for completion of the project
and encourage the program manager to focus exclusively on coordination
activities would facilitate the completion of AFSC weapons systems, weapons,

and communications.

.................
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The Control Dilemma. The second issue is the dilemma of control. Project

managers have substantial influence within the division but do nnt have
formal, paper control over team specialists. On the nther hand, functional
directors have formal, paper control over specialists but do not have suffi-
cient overall influence to direct promotions and career progress. Overall
authority and day-to-day contrnl are not in alignment for e:..her program or
functional managers. The dilemma of control affects basket SPOg more «r ‘ran
large SPOs, although the problem exists in each.

The dilemma could possibly be reduced through imnroved lateral communica-
tions between the program and functional sides of the matrix. The pragram
manager could be given more say about day-to-day specialist activitien as
influenced through performance appraisal and salary increases. Functional
manaqgers could have input into career decisions and awards. Increased conmu-
nication between functional and program managers might resolve these issues.
These jssues could also he resolved to some extent by having both the project
manager and the functional manager complete performance appraisal forms for

inclusion in the specialist's personnel file.

Summary

The Air Force Systems Command has evolved from a program structure to a
matrix structure. The matrix structure is the correct structure because it is
compatible with environmental changes, non-routine technology, and goals that
emphasize both program effectiveness and the efficient utilization of scarce
personnel resources. The matrix has matured over the last several years in

AFSC project divisions. It is the source of many improvements over the pre-

vious program structure,
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However, a few problems remain. Additional adjustments to hring about

greater focus and responsibility for program managers and to resolve the

g

N

dilemma of control between proqram and functional managers could bring the

v

matrix into even better alignment with the program development task.
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SUMMARY AND RECOMMENDATIONS
importance of the Study

We have considered several issues in this report regarding organization
structure. Included in this report were a statement about the importanc -
organizational structure, theoretical models for structural variatinns ani
alternatives, a methodology which can be used to study structural issues, and
an application of both methodology and theory to speci€ic Air Force situa-
tions (maintenance and systems acquisition). The maintenance functional 3-ea
was chosen due to its central importance to the Air Farce mission. The acqui-
sition area was chosen due to its use of relative "nontraditional" structures.
On the surface, these two seem very unrelated. But the presence of organiza-
tions such as the Air Force Acquisitions Logistics Division (AFALD) links the
two together. The AFALD was established in 1976 with the general purpose of
influencing the design of a system so the system is available, reliable,
affordable, and maintainable. This combination of functional elements pro-
vides a very relevant and distinctive breadth to the present study.

The study provides sevaral new dimensions. First, it examines organiza-

N

tion structure on a general scope. It is certainly true that specific studies

-
&)
n.-‘
~
Y

of both maintenance and systems acquisition have been done previously. Some
of these are comparative (i.e., centralized vs decentralized maintenance).

We, however, are taking the analysis one step further. This effort, is the

AN Tt

_n', e
a

first we are aware of that looks at difference types of structures within the

@

same context., This is a broad based study that more generally examines the

topic of structure within a model context.
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Second, the report provides a specific methodology which may be used to
study additional functional area groups. The use of a structured interview
format illustrates the optimum in flexibility and comparability across bases
and locations. Certainly, the procedure is more time consuming than other
forms of data gathering, but this use forms a clear, rich basis for some
current conclusions, and points to directions for future work in a crucial
area.

Finally, the report provides a combination of theory and application. The
presentation of the two theoretical models followed by their descriptive
application in Air Force units provides the opportunity not only to become
more aware of organizational structure theory but to see how the theory may be
applied and used in future organizational structure decisions.

For example, consider the Galbraith model discussed earlier consisting of
four paremeters (environment, technology, goals, and human resources) in
addition to structure. Use of this model provides a path to follow for com-
manders interested in designing or changing a structure. The first issue is
to decide how important each of these parameters is. We have already given
the example of a structure (decentralized maintenance) created to provide the
maximum flexibility of being prepared for an immediate combat role any place
in the world. Here, the goals issue is paramount. The environment is uncer-
tain and human resources are variable in terms of availability and range of
experience. The result is a technology which needs to remain as simple as
possible to meet the requirement of priority flightline maintenance. When

technology becomes very complex, this approach will encounter problems.

Lt
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Similarly, the model can be used as a1 oredictor. uring our work, we
heard much about new and advanced techroloay, in particular, modularized tech-
noiogies. What might the impact of such technology he on bnth centralized and
decentralized forms of maintenance? Given this technanlogy, how many people
will be needed? What kind of training will they need to have? Will there he
more need for specialists? One very likely possibility i< the need for two
tiers of specialists: those on the flight line and thnse in the shone. This
might require separate AFSCs, training packaoces, and skill testing, hHin tn-

result could be a more adaptable force.

This work does not answer all guestions, but some answers do seem nos-
sible. These questions and their answers {based on cdata gathered dur,ng the

study) provide a concise summary of the research findings.

Summary Questions and Answers

One purpose of the study was to answer some basic questions about Air
Force organizational structures. For convenience, the questions are grouped
under three cateqories: general Air Force organizational structural issues,

informal structures and interface problems, and organizing for peace vs. war.

General Air Force Organizational Structure Issues

s there one ideal structure for the Air Force? There isn't one "overall"

ideal structure. The structure used by a given organization must be goal, .
technology, resource, and environment related. Since there are many different
goals or missions in the Air Force, there isn't any one structure that would

apply to all situations.
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What are the various structures that exist in the Air Force? This study

was limited in scope and, therefore, didn't cover all possible structures. We
aid, however, see examples of matrix structures, hybrid structures (primarily
decentralized maintenance), and functional structures (primarily centralized
maintenance). We did not see any example of a pure orogram structure,
although matrix has elements of this.

Is there an appropriate structure for each tyne of Air Force mission? Yes,

we believe there is a best structure for each organization. By and large, the
structures we studied fit well, although there were occasionally some minor
problems. It is important, however, not to fit structure across missions, but
to fit the structure to the mission. A structure should help peonle do the
job; at a minimum, structure should not be a burden or a barrier to joh oper-
formance.

Are current Air Force structures adequate adaptations to their mission,

technological, and human demands constraints? Yes, the structures we studied

fit well., The matrix aponroach seems ideal to the comparativelv fluid research
and development environment. Contract maintenance is an immense advantage for
maintenarnce of training aircraft in a central location. Decentralized mainte-
nance ‘s well adapted to a mobilization environment, and centralized mainte-
nance is well suited to strategic needs and a more generalizable approach to
mai tenanice for training aircraft.

473t are advantages/disadvantages to decentralized vs. centralized

decen-

- ’

maintenance and what is optimum in respect to the two? In a nut sieil

tralized maintenance provides for rapid deplovment and the potential for more
sorties with minimum down time at a possible cost of not developing special-

ized maintenance skills. Cfentralized maintenance allows for qualitv mainten-

ance and the development of specialization at the potential cost of slower
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turn around time and pnacible flight line coordinatior nraoblems, As o what
is ontimum, it depends again on mission. ‘ar a verv stahle environnent,
centralized maintenance seems a bhettor anproach, For o verv mopitization
ariented environment, the decentraiized inproach <eoews to hiave several advant-
ages.

What about contract arrangements for maintenance ovaaniz=.ions? Oontrac’

arrangements have distinct advantages in certain situations. In “ast.
contract arrangement in this report was a perfact exanni=s of adant =0 v o
ture to mission. In this situation, the penple showed 1onger tenure than in
military organizations and a higher level of technical xnowledaqe and ~n-rhe-
job experience. This leads to a high quality product '3ing fewer pes i, The
cost is in limited qoal diversity or in loss of flexibilityv, Structura)
adaptations cannot be easily generalized, and mobiltization would he difficult.

What are the advantages/disadvantages to the matrix structure compared to

the previous program structure used in research and development? The

advantages/disadvantages of both tvpes of structure are detailed in Chaoter
One. Basically, matrix advantages include encouraging more efficient use of
human resources, providing a functinnal "home" for specialists, giving the
ability to respond to competing precsures simultaneously, and encouraging
extensive communication and coordination. Disadvantages center on program
management support and control. On the proarat side, this structure 1s suited
to fast change, conflict across functions is minimized, and organizational
qnals take precedence over limited functional goals. Disadvantages center

dialicatinn of resources across units and loss of in-depth competence in

specialization.
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Can a matrix structure be applied to maintenance organizations to better

use scarce technical personnel? No, not across the board. Matrix may use ’

scarce resources better than the progran structure but not better than the

functional structure. Since Air Force maintenance organizations already have j
strong functional orientations, it seems unlikely improvement would result. ’{
At what hierarchical leve: should the matrix cut off and the organization ';
become line and staff? %here is no set level, but it can occur from the ton i
of the organization down to any relevant unit. Gen2rally, matrix best exists '%
at only one Tevel in the organization. This level is determined hy the ;
convergence of two factors: where coordination is needed, and where the i
matrix "boss" has autnnomy and is relatively protected from the outside 'i
environment. i
p

Informal Structure and Interface Problems ’
Is_informal influence a problem, and if so, how can it be solved? In our :
data, we found informal influence was nearly always oresent, but rarely was a {

)

problem. In fact, the informal influence was a qreat help in coordination

across departments and sub-organizations. The informal influence helped the

At g

nrqganizations we studied to work better, faster, and smoother. This is a

prime area for additional data collection since little oroof of these impres-

hndhahdil, "

sions exists.

How can problems of cual pressures in interfaces between units be handled?

First, by acknowledaing they exist. Individuals we talked to were nften .%
placed in "dual pressure” situations and had to respond to multiple people. :
At the same time, many were hesitant to discuss anything but the chain of fé
command. Second, the interfaces can be actively used to smonth coordinat ian ’1
and open communication. The sanior NCOs and proiect engineers we talkea to
seemed especially good at this.
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breranzatinn for Peace Versus War

“ra tne existing structuies adequate organizations for war? War would
tiaely require a move toward the effactivenass end of efficiency/effertiveness
ontinuum (See Chapter One).  The d4ifrausion of :ffort 'n a war-time scerario
a1 tikely result in almost oure nreogras oraanization,  Stated another way,

war creates a more uncertain environment, more varies mals, and different

technologies.  The most flexibility possible is needed, so the move towars a

mare Jecentralized structure seems Innical.  Inoa long war, however, 5 av oo
necessary to shift back to an efficicacy erphasis to conserve roagours. o,

What are the trade-offs between orqanizing for peace vs, war? Can we

oraanize for both contingencies sirmuitanesus!/?  This anain hrings us to the

v ) '

erticiency/effectivenass nraohlen,  Thewe 3re -a3lly *wy difforent anals, wWe
can't have hoth at once, so we must denide whera we want *9 he on the con-

+

tinaum., The striuctdres we studied <-omed 5 naye been develnpged in resnonse

to these i1ssuns as certain funciional elements made their own structv--] deci-
sions. In neace Lime we lean toward efficiencv hut in war we may need the
onposite. It s important not to lean too far in the afficiency direction.

This is 3n area of fruitful future emphasis,

Can we realistically expect to crange structures if war erunts? No, we

w111 not realistically be able to dn this, althouah some modification wil)
undoubtedly be necessary That's the Had raws,  The aqood news is that the
structures we studied seer capahle of {ainy their jnhs and responding unti)

suae canscings decisiong abnat war oo Gttt eoss an b nydeg

Figtare §ork
It seems to gy there are two yvery hroad ontiang Cor Sgtgre waork, The

first is to extend pilot work such an taat aresented #a ather fynctinnal
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areas. This would provide the advantage of heing able to broaden the scope of
the work still further, and provide more "cognitive maps" of how the mndels
could fit other functional areas descriptively and predictively.

The second option is to look at issues more specifically and in a more
controlled way. Studies could address,for exannle, the concrete interrela-
tions amonqg the elements of the Aalbraitnh model and how these can be used in
decisions related to choice of aopropriate structur2. These elements could
then be related to the possible structural alternatives for developing or for
selecting organizational structures. DNData collection could be expanded to use
of survey quided technologies which would allow an array of attitudinal vari-
ables to be considered.

During this next phase, 1t is important to develop a survey, rationale,
sampling technigque, and methodology for collecting data that will further
define relationships that exist between the referenced effectiveness/
efficiency model and the Galbraith Model (1977). Included in the approach
should be survey items that will allow stating testahle hvnotheses,
determining relationships between models across various structures, and under-
standing the dynamics of structure, goals, resources, technology, and environ-
ment within those structures. The next phase of the study would include data

.

13hering on an aporopriate Air Force sample, hypotheses testing, and develoo-
ment of final reports which should provide detailed quidelines that would help

commanders develnp appronriate structures for mission accomplishment.
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A Final Coment
During our work, we were frequentlv asked if there were maqic rules 1hout
oraanization structure. Ffrom our viewnoint there is only ona magic rule: "It
depends." What "it depends" on are elements such as mission, Technnloav,
human resources, environment, and the effeciency/effectiveness emchasis
have discussed. What we have done in this report is to identifv cqms f oo
contingencies that influence structure. While there are no universal rules,
clear patterns do exist. These can be used to produce aiidelines for

commanders in structuring their nrganizations. We helieve this effors hae

T

provided both a framework and a background for such efforts.
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